The eight months of data acquired by the POLDER instrument have now been processed. This dataset provides daily information on the global distribution of cloud top phase. We present here the results of a statistical analysis of ice and liquid phase occurrence frequencies at the global scale. Temporal variation of these frequencies above land and ocean are analyzed. These results are compared with ISCCP data and the consistency of the POLDER phase product is demonstrated. 
by both airborne and spaceborne data analysis [Br•on and Goloub, 1998 ]. From November 1996 to the end of June 1997, the satellite version of POLDER provided polarization measurements at the global scale. Thanks to its large field of view, a same location on the surface can be viewed from up to 14 directions. Cloud observations over a large range of scattering angles make possible the distinction between spherical and non spherical particles, in other words, between liquid and ice phase. At first, we will briefly discuss the principle of the cloud phase detection algorithm, and describe the POLDER phase product used in our studies. In a second part, we will expose the results of these analyses, which provide information on zonal and seasonal variation of cloud top phase. POLDER data are then compared with ISCCP data from the D1 dataset. In a last part, the results will be discussed and the quality of POLDER phase product investigated.
Method
According to both theory and observations [Chepfer et al., 1998 ], [Goloub et al., 1999] , the polarization features of clouds depend strongly on the particle shape. Within the range of scattering angles that can be observed by POLDER, clouds composed of liquid spherical particles, present a strong maximum about 140 ø from the incoming direction (primary rainbow). Also, a zero of polarization (neutral point) around 90 ø, and supernumary bows for angles greater than 145 ø , make possible the distinction with ice crystals clouds, which show an essentially positive polarization, decreasing as the scattering angle increases (Figure 1) . Discrimination between ice crystals and liquid water droplets is made using these differences. In this way, the cloud top phase detection may be considered as a cloud particles shape detection, even if cirrus clouds are unlikely to be composed of spherical ice crystals. A complete description of the algorithm principle has been given by [Parol et al., 1999] The data used in our present studies are the level 2 POLDER phase product, at the resolution of about 60km x 60km which corresponds to a zone of 9x9 full resolution POLDER pixels. All frequencies are calculated using cloudy pixels for which phase has been retrieved successfully. This criteria rejects 14% of the cloudy pixels. Pixels with mixed phase (14%) have also been rejected from the analysis. At this resolution level, they correspond to pixels containing separate ice and liquid clouds, and are not representative of multilayered clouds nor mixed phase single cloud. Hence, the sum of liquid and ice occurrence frequencies is always equal to 1. The next section presents the analysis of eight months of POLDER phase data.
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•Also, the polarization degree, defined as the ratio of Lp over L, is subject to multiple scattering effects since it depends on L. The second one, is the different spatial resolution of instruments used to acquire data. According to [Wylie, 1998 ], both the sensitivity of the sensor and the size of its field of view, have an impact on the cloud amount retrieved using spaceborne radiometers. The bigger the FOV of the sensor is, the larger the total retrieved cloud amount. This is an advantage of the POLDER instrument upon ISCCP, but the spatial resolution of the sensor has also an impact on the detection of small or thin clouds. The POLDER sensor resolution is about 6 km against 2 km for the visible channels of radiometers used to produce the ISCCP cloud The last point to consider is the method used for producing the two datasets. ISCCP cloud analysis uses both visible and infrared radiances in order to derive cloud pressure, optical thickness, temperature and cloud types. Our selection of "cold" clouds relies on pressure level and cloud temperature criteria which do not ensure that we are looking at ice clouds only. POLDER cloud analysis is conducted, basically using only visible/near infrared radiances, but the phase retrieval algorithm is based on polarization measurements. This method does not require any assumption about cloud temperature or pressure, and lead to informations about microphysical properties of the cloud which is thought to be more reliable for cloud thermodynamic phase analysis.
Conclusions
Cloud phase derived from near-infrared photopolarimetric measurements is a very innovating result. Comparison with ISCCP-D1 dataset shows the global consistency of POLDER phase product, whenever the frequencies of occurrence are not always of same magnitude, very probably due to cloud detection weaknesses of POLDER [Parol et al., 1999] . The analysis of the POLDER phase product is also conducted using comparison against synoptic weather reports, radar and lidar measurements. At the same time, POLDER level i data are reanalyzed to produce a phase index at full resolution. Finally, this results will be used to improve and define new algorithms for cloud analysis, for the future instrument POLDER on ADEOS II, which will be launched on the end of year 2000.
